Introduction Occupational exposure to blood and body fluids is a serious concern of health care workers and presents a major risk of transmission of infections such as human immuno-deficiency virus (HIV), hepatitis B virus (HBV), and hepatitis C virus (HCV). Objective The aim of this study was to determine the frequency and circumstances of occupational blood and body fluid exposures among health care workers. Methods Cross-sectional study was conducted in three university hospitals in Belgrade. Anonymous questionnaire was used containing data about demographic characteristics, self-reported blood and body fluid exposures and circumstances of percutaneous injuries. Results Questionnaire was filled in and returned by 216 health care workers (78.2% of nurses and 21.8% of doctors). 60.6% of participants-health care workers had sustained at least one needlestick injury during their professional practice; 25.9% of them in the last 12 months. Of occupational groups, nurses had higher risk to experience needlestick injuries than doctors (p=0.05). The majority of the exposures occurred in the operating theatre (p=0.001). Among factors contributing to the occurrence of needlestick injuries, recapping needles (p=0.003) and decontamination/cleaning instruments after surgery (p=0.001) were more frequent among nurses, while use of a needle before intervention was common among doctors (p=0.004). Only 41.2% of health care workers had reported their injuries to a supervisor in order to obtain medical attention. 50.2% of health care workers were vaccinated with three doses of hepatitis B vaccine. Conclusion There is a high rate of needlestick injuries in the daily hospital routine. Implementation of safety devices would lead to improvement in health and safety of medical staff.
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INTRODUCTION
Increasingly frequent use of invasive techniques, application of new therapeutic methods, increase in the number of persons infected with blood-borne diseases (hepatitis B, hepatitis C and HIV), as well as longer survival of infected individuals, all combined keep the occupational exposure of health care providers topical. Health care providers are in direct risk of being infected with diseases transmitted by blood during their working hours, due to exposure to biological material and patient's body fluids (blood, urine, feces, sputum) through the skin and mucousmembrane lesions, as well as due to accidental injuries with contaminated objects.
The exposure of health care workers occurs during so-called accidents. The term accident implies "exposure of a health care worker (HCW) to blood or body fluids through percutaneous lesions or through the introduction of the blood or a body fluid by way of the mucous membrane or skin lesions" [1] . Needle stick injuries and other percutaneous injuries with sharp objects are the major means of occupational injuries of HCWs [2, 3] .
Although there are over twenty blood-borne diseases, diseases caused by hepatitis B virus (HBV) and hepatitis C virus (HCV), as well as human immunodeficiency virus (HIV) are pathogens of greatest concern for HCWs [4] . It is estimated that the risk of HIV infection after needlestick injury is approximately 0.3%, of hepatitis B infection 30%, and of hepatitis C 3% [5, 6] . The frequency of needle stick injuries and the prevalence of these blood-borne diseases in general population have a significant impact on the infection risk among HCWs [7] .
Several studies have shown that there is higher incidence of accidents in operating theaters than in other wards [8, 9] . According to the research into the occupational exposure of HCWs in Europe, the incidence of accidents among nurses/technicians is higher than among physicians [10, 11] .
Because many people with bloodborne infections do not have symptoms, it is necessary to apply standard precaution measures to all clients and patients, which are prepared by the US Centers for Disease Control and Prevention [12] . Therefore, many countries accepted these recommendations for prevention of such ac-cidents [13, 14] . However, studies conducted with the aim to evaluate the reporting of accidents have shown that the compliance with the standard precautions amongst HCWs are low as well as that the propensity to avoid medical assistance after accidents is very frequent [15, 16] . On the other hand, the assessment and treatment of the consequences of such accidents is a huge burden on society in terms of the costs of treatment and the absence from work, as well as of the distress and anxiety at work [17, 18, 19] .
OBJECTIVE
The aim of this paper was to examine the frequency, place and circumstances of the occurrence of accidents among HCWs.
METHODS
In February 2011, a cross-sectional study was conducted among the health care workers in the surgical department of the Emergency Center of the Clinical Center of Serbia, in the surgical and otorhinolaryngology departments of the Clinical-Hospital Center Zemun, and the ClinicalHospital Center "Dragiša Mišović" (neonatology ward). The staff included in the study (physicians and nurses/ technicians) were working at the neonatology and surgery wards, as well as at the surgical admission unit.
A questionnaire with open-ended and closed questions was prepared for the purpose of this study. It had 28 questions, including those about demographic characteristics (age, gender, occupation, job, length of employment), about the number of accidents during working hours, about the place and circumstances of accidents, as well as about the measures taken after an accident. In addition, the questionnaire included questions on vaccination for hepatitis B. The questionnaire was anonymous and selfadministrated; the HCWs were informed that the participation in the study was non-compulsory. The methods of descriptive and analytical statistics (chi-square test and Student t-test) were used for data processing. Computer processing was done using the SPSS 15.0 software package for Microsoft Windows.
RESULTS

Demographic characteristics of the study population
The answers to the questionnaire were provided by 216 HCWs (68% out of 317 employees worked at the time of the survey), out of which 44.4% were employed in the Emergency Center of the Clinical Center of Serbia, 42.1% in the Clinical Hospital Center Zemun and 13.4% in the Clinical Hospital Center "Dragiša Mišović". The demographic characteristics of the respondents were shown in Table 1 . There were more women (67.1%) than men (32.9%). Mean age of the respondents was 36.6±10.24, without any significant differences in terms of occupation (doctors/nursesmedical technicians) (t-test=1.28; DF=158; p=0.20). The mean work experience was 12.6±9.75 years (ranging from 1 to 37 years) without any significant difference related to their occupation (p=0.27). The HCWs were most often employed in clinical wards (38.4%) and operating theaters (31.9%), post-surgery intensive care (19.4%) and surgery admission units (10.2%). The highest percentage (57.4%) of the respondents reported that they worked all shifts, whereas 42.6% reported that they worked only day shifts.
Occupational exposure to blood and body fluids in accidents
Out of a total number of respondents, only 85 (39.4%) had not had any accident, whereas the self-reported life time risk of at least one needle stick or sharp injury among HCWs was 60.6% (131 respondents). Of those, 75 (34.7%) HCWs had the accidents at any time during their work years, and 56 (25.9%) during the previous year. The accidents were significantly associated with females (chi-square=3.84; p=0.05). Nurses/medical technicians had significantly higher percent of accidents than physicians (χ 2 =6.44; p=0.04). A total number of accidents was 204: 81 HCWs had one accident, 31 HCWs had two, 17 HCWs had three and two HCWs had five accidents during their work experience.
Accident distribution by the unit types where HCWs worked was shown in Table 2 . There was a statistically significant difference in location where the accident occurred, that is, accidents occurred significantly more often in the operating theaters than in other wards (χ 2 =15.75; DF=3; p=0.001). Table 3 shows the most frequent locations of accidents in relation to occupation. Nurses/medical technicians injured themselves significantly more often in patient's rooms (p<0.0001), whereas physicians had higher proportion of accidents in admission units (p=0.001) and operating theaters (p=0.01).
Although there were more accidents in HCWs who worked all shifts (62.5%) in comparison to those who worked only day shifts, no statistical significance was established (p>0.05).
Statistical data processing found that HCWs who carried out the forbidden procedure of recapping a used needle were more prone to accidents (86.5%) in comparison to those who reported proper needle handling, but this difference was not statistically significant (p=0.07).
The results presented in Table 4 show that physicians had significantly higher number of accidents before using a needle or a sharp object (p=0.04), whereas nurses had higher number of them during the needle recapping (p=0.003) and during washing and cleaning instruments after the surgical procedures (p=0.001).
An average number of procedures during which the accidents occurred in relation to occupation was shown in Table 5 . Nurses/medical technicians had significantly higher number of needlestick injuries with needles used for therapy administration, whereas physicians had significantly higher number of accidents during manipulation of surgical needles and sharp instruments. Physicians and nurses/medical technicians also reported contact with the blood and body fluids through non-intact skin and eye (conjunctiva) as one of very frequent way of contacts, but there was no significant difference according to job category.
Only 41.2% persons who had experienced accidents actually reported them to the responsible persons in their institutions, whereas 21.4% did not know that they were supposed to report them. The number of physicians who did not report an accident was significantly higher (p=0.001) than the number of nurses/medical technicians.
Immunization against hepatitis B virus
At the time when the study was conducted, 50.2% respondents were fully vaccinated with three dosages of the vaccine, whereas 8.1% received one dosage, and 15.2% received two dosages of the vaccine. Although physicians were more often immunized (80.9%) in comparison to nurses/medical technicians (71.3%), there was no statistically significant difference (p=0.132) in terms of respondent's occupation.
DISCUSSION
Published estimates of the annual number of accidents vary widely among HCWs in developed countries: from 28.000 in Italy to 400.000 in the USA and 700.000 in Germany [20] . The number of published studies on the occupational exposure of HCWS in Eastern Europe to blood is rather small [19, 21] . Two-thirds of our respondents had at least one accident during their career, about a quarter of them during the previous year. Nurses/medical technicians had accidents more often than physicians, what is contrary to the published papers in both developed and less developed countries, reporting usually that physicians are more prone to injuries involving exposure to blood [22, 23] . However, there are studies with results similar to ours, that is, which have shown that nurses/medical technicians had the highest rate of accidents in comparison to all other categories of health care providers [24, 25] . It is a well-established fact that physicians report accidents to the responsible persons much more rarely than other HCWs categories nurses/medical technicians [17, 18] . Underreporting rates of 22% to 82% have been noted [26, 27, 28] . In our study, we noticed that almost two-thirds of HCWs had not reported accidents, physicians most often among them. It is possible that the frequency of accidents in physicians was higher than the one reported in this study, but that they considered the accidents insignificant and hence did not report them, which resulted in those accidents being unrecorded in this research. The frequency of annual rate of accidents in our respondents was higher than in health care providers in some less developed countries [25, 29] , but much higher than in the developed ones [22] . Our results are in concordance with the results of a study conducted in Turkey [5] . Although over fifteen years have passed since standard precautions have been defined [12] , and recommended to be taken by all HCWs when they are in contact with all patients, it is a fact that they are often neglected.
Based on the research conducted in the UK, it may be noted that 50%-80% of accidents may be prevented by using safety equipment (capped needles or so-called Vacutainers for venipuncture), whereas 77%-82% of them can be prevented by providing written recommendations and observing the prescribed rules in practice [30] . Although the price of safety equipment is relatively high in our circumstances, the experience from other countries tells us that it usually becomes lower once the equipment comes into regular usage in the given country.
In addition to these measures, immunization for hepatitis B is the most effective prevention against this disease. However, only a half of health care providers in our study was fully immunized, with three vaccine dosages. Since the HbsAg testing is not done in our country, contrary to the common practice in other countries [5] , we cannot comment the immune status of HCWs in terms of HBV infection. It is, therefore, necessary to promote immunization against this disease, especially since it is a legal obligation of health care workers.
CONCLUSION
Based on the above, it may be concluded that high frequency of accidents of health care providers during their work in hospitals was recorded. Use of safety equipment would improve the safety and health of health care providers.
